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(54)i§ m <r> % $m i oxpsa m t -t « ft ffl 



(Xhoi) ApaLl 



loxPE?U(34bp) 



Mlul 



(s) 5' -TCGAG GTGCAC ATAACTTCGTATA ATGTATGC TATACGAAGTTAT ACGCGT T-3 1 
(a) 3' -C CACGTG TAHGAACCATAT TACATACG ATATGCTTCAATA TGCGCA AGATC -5' 

Inverted * Inverted 
repeat (13bp) &i#(8bp) repeat (13lbp) 



(Xbal) 



a ... loxP SEQUENCE (34 bpfl) 
b ... SPACER REGION (8 bps) 



(57) Abstrnct 

Variant loxP sequences having the characteristics (a) to (c) as specified below whereby gene insertion or gene substitution can be 
effected at a high efficiency in higher eucaryotic cells such as animal cells: (a) having a sequence derived from the following wild type loxP 
sequence originating in a coliphage PI by substitution of at least one of the bases at the 2-, 3-, 4- and 5-positions (i.e., T, G, T and A, 
respectively) and at least one of the bases at the 6- and 7-positions (i.e., T and G, respectively) in the central eight bases (the spacer region) 
each by a different base optionally with substitution of base(s) in the regions other than the spacer region by arbitrary base(s): 12345678 5'- 
ATAACTTCGTATA ATGTATGC. TAT ACG AAGTTAT-3 1 SPACER REGION; (b) not undergoing specific DNA recombination with 
the wild type loxP sequence even in the presence of a recombinase Cre; and (c) undergoing specific DNA recombination with another 
variant loxP sequence having the same sequence in the presence of the recombinase Cre. 
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(^^-f— ««) 02#l (T) , 3#@ (G) , 4#@ (T) Xli5#B 

(a) t fc-otosast/esi (t) xti7#g (q) co 
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5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

(c) !J ^yt'^-lfCreOffftT, ffi-<7) KIWI'S t 5 -ocD'£^SUoxP 
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£SM 1 o x P&&\b*<Dfc% 

^^^X(7)^n->>fb^^^^il^^M^$ii:5^^fe5 (Bett et al. , 
Proc. Natl. Acad. Sci., Vol. 91, 8802-8806(1994) , Miyake et al., 
Proc. Natl. Acad. Sci., Vol. 93, 1320-1324(1996)) 0 

25 ^gi^s^-o^ jiSoev^pi#i*x.Srffiv^ri^*^r*fcSo -fur 

*tu 7^*5 K^/^ry^^r"v ; ^^i-ffiv^5^JPI^^^J:9[-, DNA 
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Crete, VffeiOmMWl (loxPlc^'J) Z (D^mXdmm^Wi , & 

<0&&k&&(D£fim&ft?ft£fttem&&K#&VhZ> (Sternberg et al. , 
J. Mol. Biol. , Vol. 150, 467-486(1981), Abremski et al. , J. Biol. Chera. , 
Vol. 259, 1509-1514(1984), Hoess et al. . Proc. Natl. Acad. Sci. , Vol.81, 
5 1026-1029(1984)) 0 -f-fcfrt,, [s] -DNASH'- ± I ^ 2 ocoioxPlSWfffiE 

LS/E) , coffin a&-5DNA^±(C2o<01oxPB2?iJd5fiFSEL, *tf>- 

*^»«DNAT**?5*^«. loxPgB^J^^LT^DNA^fttl^tODNA^±iC}?A 
£h,<5 (JfAK/S) o Cre^^loxPiE^iJte/^^xy ^^T-^T^^^tlfc^, 

io wsw>!£DNAia*x.sjCFi, mj^«^(tT-^< nmmx-hzwmm^wity} 

H« (Sauer et al., Nucleic Acids Res., Vol.17, 147-161 (1989), Kanegae 
et al., Gene, Vol. 181, 207-212(1996)) , ftft^/u;* (Sauer et al., 
Proc. Natl. Acad. Sci., Vol.85, 5166-5170(1988), Anton et al. , J. Virol., 

15 Vol.69, 4600-4606(1995), Kanegae et al. , Nucleic Acids Res., Vol.23, 
3816-3821 (1995) ) . h7^^v?s=';^^ ( Lakso et al. , 
Proc. Natl. Acad. Sci., Vol.89, 6232-6236(1992) , Orban et al. , 
Proc. Natl. Acad. Sci., Vol.89, 6861-6865(1992), Gu et al. , Cell, Vol. 73, 
1155-1164(1993), Gu et al. , Science, Vol. 265, 103-106(1994)) %&mfb 

20 tl& 0 

^Afcfczmjs-ttuf, ioxPffi^i^aicflFS-r§»«i«fla^!fee.* j ^'? 

X&< (Fukushige et al., Proc. Natl. Acad. Sci. , Vol. 89, 7905-7909(1992), 
Sauer et al., Proc. Natl. Acad. Sci. , Vol. 84, 9108-9112(1987)) , MfflffiXte 
25 i\ tel?tg:b\*s »AS/£i:^*?tt3LKffi(iWiS!W-e«)?), ffASJSlcJ: "9 El- 
DNA^T-±tc2ocoioxPia^J^^-f fcfcfe[-90OaLS/6te^9, t 

S&Sia^J^loxPid^J (iESSt) Srfflt^fcK^sfr^nfco loxPEyiJ(i34tgS^ 
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DNAK?ija»ibj£»J, 2 0(7)13^S»it*(6]S^ifi?iJ (inverted repeat) Id^eSift, 

C <fc P>ttTi^5 (Hoess et al. , J. Mol. Biol., Vol. 181. 351- 
362(1985)) . 

loxP139!J (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

(13bp) Mk (8bp) (13bp) 

5 

V) t-Ktft U7t loxPIE^i! (^MloxPISW fi, §?*aioxPE^]tWPflT-{i#ll 
WDiNAffl»^/E^et^t^\ 2ocoSJlSloxPffi?iJIWT*««r*WDNA*a»x.S 
JC^&c^w^^^^iXfc (Hoess et al. , Nucleic Acids Res., Vol.14, 
10 2287-2300(1986)) 0 

£ fc, -SDNA^O^RIUoxPK^J £ U^SloxPiB^J i: co^jeSai" 

^W/^r!lt77-i ; 10l6 ; FtwBS (Waterhouse et al. , Nucleic 
15 Acids Res., Vol.21, 2265-2266(1993)) , V 7 - V % Y^<? $ -±<0&&*<n 
~f 7 ^ % ^ — ^<£>ffi A (Tsurushita et al. , Gene, Vol.172, 59- 

63(1996)) , 7*=7*^ K^^ ^ -±Oil^Oi5^«^fe^±^5t^ i: 
SI (Bethke et al. , Nucleic Acids Res., Vol.25, 2828-2834(1997)) t£¥&m 
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loxPiS^iJ (SSSloxPE^iJ) WSrffit^titfc 1 ^ Ria?iJO«SS!loxPiE 

^ # loxPid^j t o ^ x%m zRfcz&z&te^izib\z&mv]b%fi>¥ ?fr 

10 SrG^CjA{C®*Lfc^llSlloxPE^JIi, ^5%O^T^^loxPiE^J t 

ZO&o^ IS^^aWf'tfttSSMloxPE^Jt^SloxPiB^JtSrfflvv »«3 

15 

^K^tf, ^^op]-ia^j^ 2 o«sasioxPia^jpfl-cco*i»x.s/£ti 2 o 
<o»*s!1oxpbb^jpb1 t Rissoa^-ce^ 5£ssuoxPia?y£swi-5 - £ t?s> 

So SW^MloxPE^Jir^SlloxPffiR fct<fiS*5 

iia-e, a*^«^ae^*AfcL<ttae^K**tT5*ft*!ittu, 

*H^#<bl±, IoxPBS^i^^^-^-ffi«^8«S^T*co^T^ffi^ lifiS 
25 Hft^SRSloxPE^iJSrflsSttL, ^«tc«itt*»l^ffi"CRi£tt4rK*+S - ^ 
lei 9, 2o^loxPga^J^T^!; ay^t- tfC r e S#*B&;iR/So8MS&ffi 
38 U Kjfc£i&^£«6E0J£jlfflLfc. ^5*oa(-a^#. IhJ-IE?U£>2o 

<7?3ERSioxPiB^jRS]-e«. 2 o<D!?£saoxPKyi]ra t iies^a^a&ftx-as 
sF^MioxPia^jt t< ti^teMm<nmgmox?Mmtmm7Lfc 
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5 -fft;bt>> ^<r> (i) - (21) coirfcflT&S ; 

(l) J^TcottK^to^SSloxPE^iJo 

(a) >:JBSPi7r-^S*^TS5^©*®loxPE^t-^v^-c, 8 
(*^<— frHSW) (02#i (T) , 3#g (G) , (T) Xte5#g 

(A) <Z>ffiS<Z> 9 t ^-o^S^I> + 6#g (T) Xtt7SB (G) O 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



Cb) ^yt't-fCr eOfiFSETr-fcSf±SloxPEyfJi:OBBT*#RWDNA 

15 jsagi^siE^fi-^-f, 

(c) y aytr-f— ff C r e^ffffiT. [^-^Ifi^'J^ 1~5 5 -o(7)£SM 
loxPE^iJ t (Dm X'ftmtfO D N Am&z.&J&&& - 6 : 
(2) WT^*K«rfco^RMloxPia?Oo 

(a) *»BP17r-^S*OTiao^®loxPE?lJSCl*5V^T. W»811 
20 tf>2#B CT) , (G) &tf4#S (T) (OffiS^«b 
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12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



5 (c) y a ^ tft-i^ c r e o#ST, ^1- wifi?J!:tt 5 fc 9 - o 
loxPE^'J t <DW-C»S»DN AiSia»x.SJCi s fiw 5 ; 

(3) y a^tf-f— t?C r e«0fiFaTT*fcS*5E^JSrW1-5 fc 5-ocq3E*S 
loxPlB^J^^W^»S«DNAm»^»S^fi-^*V\ ±15 (1) Xtt (2) 

iaiScog?&MloxPK?»J ; 
10 (4) E?'J#f" : 26, ffi^iJS^ : 29, l£^J#^ : 30, EJ'JS^- ■ 3 5 , E 
: 39, E?i|## : 4 2 XteE£lJ#-§- : 4 9 xmZtlZ&WXfo S±I5 

( 1 ) laftw^ssioxPE^J ; 

(5) ±E (1) (4) ^TftjN-f5ttW&£MloxPE*y&*rSDN 
A ; 

15 (6) 'j?K< tk-^<nm±m\ox?mi\Rif±.tz u) xj* (2) mm^m^. 

1oxPE?iJ&'>£< £ {)-otnDNA ; 

(7) ^®loxPE?iJ^SaMloxPE^UcoffllcSa^5ie^^ffASixfe±E 

(6) ISiccDDNA ; 

(8) SW£»ft5E?U£fco'>/.c< £ fc 2oco±|E (3) E«<z>3Eft®loxPE 

(9) StMcJ^^5E^^^o2o^^^^loxPE^^^{-^g(Z)it^^^#A 
£*ifc±fa (8) IE«0>DNA ; 

(10) ±ffi (6) i^L (9) ^fWIS«(ODNAl:J;otMlB»$^ 
25 (11) Tlfi^DN A (a) WDNA (b) Z ] J n^tT-f— tfC r e 0#£T 
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te^dna ( c ) zmzzkfrhtezi&fc+mmifmo 

(a) &±mioxm?L mfc+ARUl-U (1) Xtt (2) EffeO^H^loxPgd 

(b) ^£SloxPE?'L BWDNA (a) £ IrJ C^SM1oxPIB?'J^C^ 

(c) dna (a) [c^v^-cae^A^ae^Bicasis^DNAo 

®{E^A^tJ ^ il^BliSv^i^^6^g<D3i^H^T^5 : 

(12) TE05DNA (a) MDNA (b) £ y = y ifC r e ^#ffiT 

TISCODNA (c) SrttS^^TJI^/cCSiie^lljft^fe, 
10 (a) a^tcM^5S^J^^o2o(D±IE (3) E*fe<o££SUoxPE?'J 

ioxpe^ij 1 au««ssioxPE^j 2 ) &uf«e^A&se£i!ioxpeyy 1 /ae^ a 

/£H3!loxPE?lJ 2 COjlBtdWr 5 D N A 0 
(b) ^SSUoxPE?'] 1 , ae^B^U t SSMloxPE^J2«:rcoJ«|^-t5«tt 
DNA 0 

15 (c) DNA (a) *X&&* At*fcfc=FB tllZDN A 0 

(13) ae^B^«ffiM*ae^x*ti^v^^^w«i:i-s±fa (11) xt* 

(12) Ett<z>#8= ; 

(14) mfcTAf)mm&frMfe^vi$te^^t£Wi%t^o±m a 1) xi* 
20 (12) E«©*ffi ; 

(1 5) DNA (a) M^MDNAt^^ DNA (b) &-fyX^ K 
DNAXtt-^SttDNA^^-CfcSrtSrftair-f 5±E (1 1) 4^ 
L (14) ^-fixA>HEitto*ffi ; 

(16) DNA (a) ^»^DNAffc^ DNA (b) tmfaftX®. 
25 zbfcX*) - *««ttDNAt ftSttK**"*-* - i: 1-£±E 

(11) ft^L (14) v^ixM-Ett^*i£ : 

(17) DNA (a) iiS-^ftDNA^^/^^lfefeftDNA-efe 1 ?, DNA 
(b) KDNAXI*-*«HatftDNA^>r^"C&5wi:*»»i:i" 

5±E (ID (14) ^-f tb^HE*^*ffi ; 
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(18) DNA (a) ^:«DNA^/MWMffDNAT^^ DNA 

t*w$kt-tz>±M (id (Hi ^~rtiMzmm<Djjm ; 

(19) DNA (a) ©l^iDNA^/^^rfV ^>T^tfc5:i:S:» 
5 WLb-t 5-bE (1 7) Xte (1 8) l5«o*ife ; 

(2 0) ±E (6) ft^L (9) V^-fix^^lE«WDNAS:Sfefe»:±^Wi-5 h 

(2 1) ±IE (6) #V*L (9) ^-f^^sE«tODNA75*e><C5EKo 

10 lilt SF^®loxPE^J<75^DNAOtl»SS:^-t-|gir-fe5 0 (s) filr 
£\ (a) i$Tyj-±yxmz^-fo 

15 y^±y^m) 

g|5tt, ^StLfc2^R»0«aaioxPE^J^^^-f--ffi«^ifl^J (7 

20 HI 6 tt. ff«:RDNA£filt<!: Lfc#&<0, 3E&i!loxPK*iJPfl-T?<0 y = >' t^- 

X^iO^WllloxPE^lWfpigrSr^-ro »^«B s a H I ffifl: Lfc^^Wtf^ 
S£ (bp) 

g]7fi, y^^^ KpBRwtc0*||it^^T 3 tf^ll!'C'fc5 o r L j f*if*S!loxPE 
25 ^JfcicSfeU ^±<0^filttloxPE^JW(pJ$Sr^i-o Ap RttT^v-y >ft'£ 

0 8(1. ;t#^KS£SUoxPE?'J;6 s , te*<^«Stc3E»®loxPE^Jd s «— ^rfe 
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o Tft^CD^PftB saHIt-f h*r^U Sc^HB s a H I 
tmt»fWwfi$ (bp) 

.5 Ell OH E»RDNA£SK£ Lfc«^0), 3?^SloxPffi?iJi:aEftSloxPE^J 

Dra I h^^1" 0 

HJl lfl KpuLwL (A) . 7*7*% KpuLwM (B) ^O^y*^ K 

puMwL (C) ot8ig£^1iga;ll*c*>5o 
10 IH1 211 7°7^ KpuLwM^t^(C^V>fcig^M^DNAOl£^J^^i-[i3 
-C&6o +*WTj»a5^1oxPE^iJ(34bp), IlTaa^^^- 9— ««(8bp) T- 

HI 3il KpuNlwLWWSBlCffi^fc^SS'S'ricDNAOiB^i^-t-gl 
■Cfe-So ^^^T^^loxPE?yC34bp), -iT»»d^^- fr--ffi«(8bp)i? 
15 £S£WALfc*gte*^-eS^L-Cfc£o 

HI 4 11 7°^^^ KpCALwL (D) M*s*7*$> KpCALwM (E) C9ffii£^-f 
CAProliCAG7 s n^- GpAlijJ-^n^yA 

5fl KpuLZM (F) &t^7°7*5; KpuMOL (G) O^^^i"^ 

20 S;0-e*>S o S p AfiS V4 OtDo r i RXftfV Aifi?'J£^1"o 

01611 KpuLZMOL (H) R^7°7^^ KpuALZMOL (I) (7)«igS: 

KDNA (fMKDNA) i^ffffii-SlacZite^^Tr/^^^^y^^-t^fflA-Ct 
25 5 C i: ^r^1-/tfe^H*lw1S^:glT*fc 5 0 

il8(i, 7*7 KpCALwMds (A) , 7*7*% KpCALhmBMds (B) RXf7'v 
x I KpCALGFBMds (C) OffimZ^-r^mx-lbZo hmB(W^7^>y 

i-o 
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raoi=9-CCV-liMJS&JCSS»$-frfc 0 Y1-—m$8k7Cr s f J ^^^^<Dmoi=6QXm^ 
60%. moi-l00T'^90%^«^W< SfefeSftfc, 

02 1(1 *MS<Z)ftfe»l:03te^0B^ W ^ 

u^4i/yBMW±0)i±Mo>6WO$--'fy HUMS (C3, C7, C8, CIK C19. 
10 C28) IC, ^n^fnCre^M^^Tf/ <M /U*AxCANCre£raoi=5T\ K^-E 
M^TtV ^^^XAxALZM0L^moi=10, 30,100, 300T'[r1^ 1 #PfljS8fe$-£fc 0 

Lfc*§\ 10% (C19) 7^30% (C8) ^«^#<^$^c 0 

15 ^T^^0^{co^ri^ic^i-6 O 

20 Witf, S^SloxPifi^iJ. ^SSfloxPE^J 1 , S*SloxPE^J2W3«S(01oxP 

!ff£fflloxPE?iJi:*aSUoxPKm, H^SloxPE^J £ £ 
ftSUoxPKyy 2 , gESSloxPKM 1 ir^^MloxPIB^J 2 (Z^fteh^fi^-Ctt, 
Crete £ 5»SWDNAifi«x:S/E^I?«Wl-fiw £fcv^ £ £^ 5 0 #SSt»£t£ 

25 w co^h§-!1oxpi^ij «t if ^sioxpib^i t h *>z mm^yk^m^%^\h h 

-C*5£ , P CJjfl^^co 2ocoioxPE^^PBl(^ttKoafiT-^#fii"5«tt 
DNA £r , y ^yt^-^Crei^^tC^ttiC^A-r^^^teJ: 1 ?, £1"£»§!loxP 
PJ^nL, fct<tti^^loxPia^|^5 UI-«t6#AR/C^<t9. loxPBEW 
4 -irffS-rs^Pflflcds^jSL, ft^-e, }¥A5/£i:tt»*S*a^^"fr^loxPga 
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(c , #H WDNA*I» ;lKJStf s ig o<Z3^aSloxPE?iJ Srfll t^:HT' 

10 # £ e 

loxPffi^JoaHWS'Sia^^LfcSaSloxPE^Ji: LTtt, J*'*— 
ffiSfi0 7SIOffiS^G^^Atljl*UfcS?iJ^^P?>tlX^5 (Hoess et al. , 
Nucleic Acids Res., Vol. 14, 2287-2300(1986)) 0 ftOT^t^^, 7 > 

vylH4Sr*5) t\ ^MloxPE^iJi:S*iaioxPie^Ji:(75Pflco 

*;iT*#RWf fctt, J;^ii:SWT*S*»^ryir^*ffi^?»i£.L, Crete J: 
5ffl»^SJCtw^^loxPia^Jrtoj£SS:PSLfc 0 £1* ^£>7 y-w ffiSrSi* 

Sieg&L/^gMloxPE^j (H-24SS) &tf»£SloxPE3*J£^t?DNA£iIfif 
^SKJ^^fifcU aa^SScoDNAWf^-, fifijx(^7^^ KpBR322£S]K# 
LB««li LfcDNA«fr>i-^|Si«(c, Sf£MloxPSa?iJ&0^ilMloxPE^ 
£iB£$i£fcDNA^Jt£S«£: Ul^fc. -O^RDNASrin vitroOMWS^T* 
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(i) ^^-^-ti^o i # g xfi 8 # b 0>8[g£«tfe tx t> , ff£§noxPiE?fj ^ 

(3) 6#@<7>&££KS-f ^PaWJi^A^'Cf ft^a*. £/&i-a**& 

(4) 7#@«Olfi£S:H«-f5i: , * Pfl#(il2 i: /OifT^^V^s, KJSW: ::*<-« 

CrefcJ;5ffl!9fflLKJSi;:J:»>* 2o0>loxPK7U (»£SLRtfK* 

ft*5, cr-CV^^Pflffi:^ -^DNA^S^^W^ttttfi*^^^^^^ 
{&;frl^»fc>o-C^*V\ V^^SfcyTHflifi (Holliday-structure, Hoess 
et al., Proc. Natl. Acad. Sci. . Vol. 84, 6840-6844(1987)) <Dftm£&M1rZ) 0 
2ooioxPEyiJBB-e^a«x.KJCH:, *i*^^-*"-«*^Tffiiro<Bro 7#B > 
25 8*@fiO*SOPfl^»f$^e^tfe», ±{BlJO«^lS@i:2#@co*Sw 

al., Nature, Vol. 389, 40-46(1997)) 0 ^oT, 2 ft & frb £*CWffi£ 
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T-itfr L it h <r> Xh £ ~ t ^ f> 1) >[z ft oVco 
ft!-* »T7t^^£t\ Ili:iB^J0 2o^^iSloxPIB^JPflr*cO#I»x. 

Cretz£Z®gfotm&^KJ&mmbtitz 0 *<z>KJS£«S<z>^li. B*«3r 

Sift, ^t^7#S£O^S(G)COT-(^E^fi, m<D2mM<D&M\zW:feLfzWi J ££ 
g (T) , 3#g (G) (T) (DS&mfrbmittlZ — 3<OJ«S^I4^ 

lJ&gO^l^fj:^^ , ffifcTiKi/ U |W]lS^*a!loxPgfi?iJ£:' 

20 Srjjfl^^fciEftSloxPiajiJJco^T, 5§P£SUoxPia?"Ji: cDifijftAKJS&J^ 
&tf^Di£^2ocD^MloxPge^ 2& 
£«»Lfc££®loxPE?tf0>*5£A/^ ^^loxPgB^ircoa^-Cfim^x. 

mmio*?&m\*mm±+ftte&&z®m&*Lti 0 T2c/G7A(#2m, ib^j#*: 

26) , T2A/G7A(#227K UVm % ■ 29) , T2A/G7C (#2272 , IS?iJ#^ : 30) , 
G3A/G7A (#3171 , IB # ^ : 35) , G3T/G7A(#3371 , IE ?U # ■*§■ ■ 39) ? 
T4C/G7A(#417U E#J#^ : 42h A5G/G7A(#517k 49) 0 *^-Ct>, 
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5 lE£>^2fr^£;n,TV^ 0 

fcloxPK*'J J: <9 fe £ ?)i;:£OT*&ttasiMni tfc r timbfrhte-ofc* 

10 got, sf^sioxPia?iji^*5^r, **«seo8*s (x^-v—mm 

g (T) , 3S@ (G) , 4#g (T) XJ25#g (A) wSS^5VM<t 
t>-ocojfi&Rtf6Sl (T) Xfi7#B (G) ©«S©5V>ft<H-*© 
IBil^ $ nfc^^MloxPSa?!J^t>l^^^MloxPia^J^W1-5 

15 £ <btc**§j3#kte, m^^i^y^^^ioxPia^jco^r^^^SiS^^^^ 

5 *>£l*WLfc 0 ^COW t LTT2C/G7A(#2171) £T2A/G7C(#2272) 6^ 

m^Miox?mL ^^mioxpe^'jk sftMioxPiajy2^, '>#.< t *>3«sj 

20 5±T-Wffi-e£>5 0 

^ss^ae^BS^fett, h^suoxpe^k ae'F-A&u^ssiioxPBa?']* 

COffiK^rf 5DNA (a) <t, ^SloxPia^K aSSS!loxPiE?iJ£ -1 OjpJdW 
25 t^i^DNA (b) t£V nyt't- ifC r e cofiFffiTKR/SS^ DNA 
(a) *<7?ae^A^at5^B(c11«rS'ri:?!i^<CSo ^SloxPSS 

Bfiz^^a^sflESc^ae^TfcSo 
sfc^^coae^sjft*^**, sv>^ftft5E3?y«rt>o2oo*»MioxPia 
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?i] (SaMloxPiB^iJl&tJ«^ftSloxPE?'J2) S^ae^ASr^SaioxPE^iJl 
/*e^A/^*SloxPia^J2^HH(c:^-t-5DNA (a) £ , £&SloxPE?U 1 , 
it^BS:^^MloxP@S^J2^rcoJI(cW-f ^MDNA (b) ^y^^t' 
i? C r e<a#ffiT(-SS£i*\ DNA (a) * Oiie^ASriie^ B KiRfjl 
5 -fSr^fc&So ^RfgloxPiayiJl ^^*SloxPS^J2"i:liC r eft 

ffffift^K^^-^-r, ag^AR^ae : 7 L B^i^v^^a*5«s^3oae : f•T* 

loxPid^^^^ioxPss^j^^i^c^&tco^ia^-r^^, asMioxPia^j 1 1 
io m^iox?^\2^m^m^hmm^hh 0 tit, mMm<n$>&fr<nmB* 

£1\ »W*flIlS<£>Rifif£K: b C fe^^aioxPia^iJ £ ^H^loxPIfi^J £ ££P 
15 Altfc< o iF^SloxPifi^Jt^^JoxPE^i^^llOJwfittSE^ag^A^ffffi 

A 

-15. m%M\ox?mm t m^moxPMm t &»a ufcstWNASH 1 ^ 2 oco 

loxPifi^J^PfltC, WALctJ^-rsae^BSrffALTfc^o >1C0*WNA»^ 

S1-5«:|*DNA#^£^fc^ [f^c^&co 
25 asftJB^SfefiftU:^ 

is, swji&cQ»fe#±«2owioxPBa?'j^^ ~<aa 
e^A^^^ae^B ^ifAsnsae^-BSii: * &£#±<£> 2 ooiox? 

E^joM^ae^ s ^ffiL*^»'&(ciiag : ?-#Ai:*S 0 S&K. «ttt>NA£> 
2oc7)loxPE^Jco^t'ii^ : ?-^#aL^v^^^, »ftflc±coae^AS:l»< r 
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5 r t Id X V , ftTfZ. (D%k&fc±(D 2 ocOloxPE^tZ^T-^^A-r 3 C £ # 
I^A^itKa, DEAE-dextran&, y v- 3 ae^SSfc ifOWHb* 

io "t* strife £>#!J<t L-Td, y =ivtr^— ^^ffli^^ffi^tf <bti. -t^oy =vt* 
^»^^*(-fo^^^*2o(DloxPE^J^^A1-5^fi, #J;Ui\ 2o 

^^feflctc^Ai-SttJl^ff-r 5 # ^ Srffl^r t <t V \ 
»i»li|BJiartt*Cre*3&S.$it5*ffill, Crecoae^fc^- K^SDNA^RNASrSH 

20 WA-f 5*ft*ffl^5wi:dS-Ct5e Stf^Wi: LT(3, Creoag^Sr^- K 
1-5DNA^RNA*]WaLfc«aft^«*ffi^ffltel-*A^5*Sfe^ <M A-*^ 

25 ^^(D^^ioxPifi^fflt^t^^ 

%<n®im<7>m£ t sfefe#co»3£^«fi5ffiicae^*ff at-# 
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^T, *5£§q^<t5*ffi-e(i, 2o<moxPIfl^|[;:ii$£ftfc&5ae^£>5££& 

^MloxPIB^'J £ '3E*3UoxPE?fJ i: coWl- I Wafi^Srlf A LfcKMfcDNAa-^ & 
(b) Cr 6 £ W A"T -5 Z t f c J: 9 , (a) (b) W A £ ft fcffl«H a *BJi&-e g « 
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T-+#«T9w£ris-C£* 0 *^(©*ftS:fflv^tf, Mftsae^SrWAi-6 
ae J F■lc:/C^:fcattDNA5>i=■(a)^rfflV^6^:(t-C«t<, ^Sl-f^Pfloa* 

DNA<M/U*^ff DNA 1 ^ A-^t IT, 77/^/^, ^W^'^* ? 
(i, 77 / 9>f AMlftae^ t»ALfc^^^ i^^-^a* 

* >r a-* £ ^ n - smw^/isx srssij Lit« $-ar5 *ffi-e*> 9 , 
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5 *l£ 0 z^^offia^ssMioxPifi^j^ffiALrae^itft^sp*^, ^-r 

Srf/ ^^XDNA^£^**2^ (virion) KSW*«fc < ^-v^ ^ $ ft 

iWafi^JfAfflTy;^ Kco§?±^oxPK?iJ/!£SSloxPK^JM^ 

DNA^-^^x^^is-r^^^fc^^, ae^fl*sftfc*i&*.77V ^m^* 

15 A-T5o -e<7)fc*^, ^^loxPIE^Ji:^^loxPIE^J^^^DNA^[l^p p p^ 

(AAV) te£<D$4 ;1>A^2 f-tyi^&tlZMXlk^ZtlZo fta>T?t>* aav*- 
«fflt5Ci:Wf*L^ B U' hn^^/W^triSae^WAii, ft 

£«C7V^A(CffiA£ft6^ MV^fiftfi*<7)»3&&«5ffi (3ll9#ftfcf£<0 

20 AAV-SlffiW) (d}fAStl5**^jKv^^-e*>5 0 r c7)&£#<^£Wu^S 
fi-^afAI-liAAVdSs— K-fS^-Y^^ae^ (Rep) &&&XhZ>tiK SlSffl^ 
fefttV-SAAV^ ^--CHAAVa^O^giS^^^^TV^fi^, ftfefl^CO 
i|$a»ffl^]i^.«»^±5fet>i^rv^5 e Ld»U £S3!loxP6E?ilJ:5?£IUoxPiE?iJ 
£ ££fri£T i> fcrf 3>I00£S£ ?> -f Xh -5 fc * , AAV0>£ ? -Y it£-?-£:i££f 

25 Lfc£3u 2o<73loxPiB^J^}¥ALfc!>>r/^Srf^H"etSo -t<Z>#Affi«te, 
MVafi^^^St-ffSi'Sffii'lBlRfflBB^J (inverted terminal repeat : ITR) 
(0#^f CrtWS^Lv^ ^<D2owloxPE^J«rl¥ALfcAAVSrt HcSJM" 
5 -1 1 (c J: "9 , ftfiffcl' 2 o<moxPld£iJ£tf Ai"5 - t 5 0 
#cv ^ X\ I^SUoxPK^J <t SaSloxPiB^J t omtz § #]5HHT-£#A L fci8*t 
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-fZ>^t\Z£<9^ ffefi,#±|3fipffi-r§ 2ocoioxPiE^JOPfl^«*tLfcAAVafi ; ?- 
tiCreSe^^^- Kr^DNA^Srt hMt^A-f LTii, -M^* 

^K^SSSloxPEfUSrfcoDNASrllil*!: LTffl^S*£\ RDNAOftM&rt^ 
20 ttS (HSilM 1994¥4£3\ 20-45 FJ^*. 36(1), 23-48 

(1994), ao^ft^giESfiW) 0 ^m^mm^^'xm^-m^mhm 
mi-%~bfrxzz 0 

^A-X, Tfyll^^^ ^/l-^^.^-f^X, !7^->-T^^/l-^, /tfy*- 
25 !? , > V R N A $ 4 )V * m \Z*ftW tf>«ftSloxPBE*i] £ t> °^NA 

fc5^^iW/Ci"5RNA^^ii^r-»A1-5*iSfe^^f *bn& 0 z<d^x\ 
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feDNASriitSflErttCffA-rSIn Vivo ft, &tffc h^f)fc5i««L^ 
xyx, 1994^4^, 20-45 M, M f J3g*, 36(1), 23-48 (1994) , RXfZtl 

^H^cog^lC^^T, In Vivo S(CJ:*)a#-r5»frW:tfe3»aW^S, *i 
10 6^flii^^(^C/cii^^^#^^J:^S4$n#5 0 W;Ltf* IMS, »0K, £ 

*fc, Ex vivo ftfc^sa^cd, 'Sfttc»i:, t (#Rfi\ y >v< 

In Vivo fticj; a* Officii (#'J;lfi\ ffl!#J» 

^fttcifJSIS-rsr t^T*t % (Mxitf, ££SloxPK?iJ£fcoDNA£BSJfti8 

20 m mt-its sastifc** awls, ±m-kmAm \mm^tz%, 

^fc^MMloxPie^J^(>oDNAtc^x., gESSloxPE^JSrfcoDNA^fi^ii 

SrS-SLfc y tKv-a (yjiH j v- y #y— a) M&i^Tfi, BSSfflk a*S#J, 

tiODNAi: LTO. OOOlmg^- lOOmg, »£L<I* 0. OOlrag- 1 OmgT*£> «9 , dft£ 
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1 >^MMloxPI2£iJ20fI^i±^2o<mo 

(DmWChZtiK SJM#JH±<o£&5 3 o£LtcoioxPiB?ij£;ffi^£ w \z J; 19 , 
5 5 3o<ZMoxPK#J<0jfi^fe^£ LT, gij;ttf, l^MloxPE^ 2oco^MI2 

sssioxpeyiji, xasioxPE^j2<^ 3 o^a^sioxPis^jdsiRi— DNA±tc#?s 
i-zm&zmt Lxmw-rZo m£Wiox?%m/MB*A/m&mox?mm/ 
ae^B/sessioxPia^^s: wOiiiicfi-i-sDNA(a) j?^MioxPia^j/ae 

10 ^C/SHSloxPE?iIlSrWi"5««DNA(b) =* V f ^— fefCreOffffiTicS 

:RDNA<b) wftfr 9 ic, xasioxPE^ji/ae^D/^ssioxPia^^w-rsig 

ttDNA(c) = ^tr^-^CreCO^ffiTI-^JS$i3:5i:, DNA (a) B 

15 DNA(a) tC#^i"6lSicC0iifET-^ 5 1 ^Oitg^-0^$rffig:OaieT-(wfi^1- 

7#aoJ£S&G^t>A-60«aiLfc@a^J 2 6) Srffi^fco 

20 (i) rfy <M/v*yy ^Kss-r sat&f-^Bft 

5 * X*&% £0 m 1 oxPIE^J <7? mm £ MB t /ci 0 

-^*:*«Sffilw, CAG^n^-^-Z^SloxPSE^lJ/SaSiloxPffi^J/^y AiE 

fc5<fc sKlfALfcaflS^TfV ^-iJVT, (AxCALwM) ^Itllt fc*3, - - 
dt^CAGyn^-^-^ Bilgm^*-* UT»IIB¥3-168087^«(-M 
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DNA £ U transfection C J; ^) SiilS CIA L T t) J; t\ 
5 transfection^ I ^mm^mB^mAmmitmO%^t t"£ 9 , iTO«l: 

jaartT-a^DNA^^i-sA-ffiic: j: 9 , ^^i--<-cco»^^^dna^^W-al 
e^*iH5ffii-, ^M^^^^-r^^co^^ s^*^—- £ (tk) ae^TKy 

10 AIE^J/^^^loxPE^J/ / lacZit1H^/^^MloxPlE^J/ / SV400ori^t>^ y A 
E?iJ/!££§!loxPE?iJ£. ^oe^*f^^fe^t^?iS J: 5lcJfALfc*a»XLr 
rV^MA-* (AxALZMOL) ^iLfc. - co|&jftx.^>f yV^AxALZMOLS: K^- ffl 
7f;^-<^i:^ 0 AxALZM0LKCre£6£fPffl£^5<!:, 2 ocDif£MloxP 

E^jpa-efi»x.Rjc^fi^ 9 , ^^sioxPig^j/iaczae^/aEMSioxPie^j/ 

15 SV40^ori^^y ABB^JCO«5g<7) N ISttDNA^H^^-fSo 4*5, TKjftg^co 
#y AlE^'Jte, .ffl^TfV ^^S^d^- ^iblacZifie^fc 
^sg: <bft^J: 5t-1"5^a6(C}¥ALfco Create, CreH^im^T 

r 7 £ 4 * AxCANCre ( M -Y K h , Nucleic Acids Res., Vol.23, 3816- 
3821(1995)) iz.£<9iM£Lfc 0 

^ffi-rsae^onifc (#a) n»&?Tofc 0 K-t— jsttV^^axalzmol, 

^-^y hfflr-r/ >M/I^AxCALwM. ^t/Cre^TrV £^ A- * AxCANCre 
lb«%**Ma CCV-l«t> L<(*C0S-lM$) Kl^lc^SteS^fc. Y-t-mr 
=? ; «?>T^^AxALZ!KL&t^*]SLfca^DNA^(ilacZae^%^^5 
25 n^-^-^#ffiL4^fci61acZit^^H^mt4V\ aifcDNAa^-hcOlacZS 
P — Pv hffirfy ^A*AxCALwM?>CAG7 P n^-^ — (ATiSE, 1"frfc> 
^^SloxPE?iJ^SaSloxPiE^Jtwm(c#ASHT^feriacZi8eT-^%a 
■T5o lot, iacZitfE^^^^H, HBRtclt^iH* U<£>»&l*JfA) 
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(2) tt»jBBJ!a<7)»fefls:(ifiFa£l-S»e^<0(e8l 

(1) £|R]i:-e&5;^ W-^yhilfi) 
CAG:/n*-*-/»£^loxPBa?lJ/W ^n-^-f v^BilflffiftS^/SRS 

AxCANCre£[^i$f^&£itfc 0 ^0&£H:, Kt-lTr/ <M £ fcl*Cre3§ 
^77/^ ^^*ffllt?»ilacZag^*%m t fc«f2£ < ?f fiE L , 

J" 
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\Z.W\ h &V X PJI 9 % TMolecular Cloning, A Laboratory Manual. T. Maniatisb 
m, S2JK(1989h Cold Spring Harbor Laboratory j tcf£^<0^j£(cip C "Cfj 

5 H»J 1 

( 1 ) yny if t?Cre£<a «fflttii^« 

10 £b, Nucleic acid Res., Vol.23, 3816-3821 (1995)) #Jl x 10 9 PFU£, 225cm" 
yy^-i 1;£C0293» ( t hll^WI«S**IHJia«) (37t:, £ 

(5% FCS^DMEMtgift) *mtim $ b (w24«FPdI** Ltc c »»»T», 
<£iia^«-C1000lsI«K5»3fi^L, »*JiW «r*"C*Bfla«r*^fco SBflSt-ftSE 
aWJK (50%^ y -fe n — yU/20raM h y *£K(pH7. 5) /300mM^ft:^ h U ? i*/lmM 

15 EDTA(pH7.5)) 5ml^iP^.jNBJ6S:!R» L, *Hay = ^-*-£ffl^200W. 2» 

(-80°C) Lfc 0 

c 2 ) &gmox?Mwztt££f&mk<Dim 

ffi<D^lc«»Lfc52M^*DNAfcfmbfco ^*LfcDNA©affltt, 1 «fi 
<7)a*^24aiB, 2&g|iP^'£^29m^T\ J£tl?tl±^xmRTf7 >3~t 

^: 55, T>^1r>'^g^§EJlj^ : 5 6) 3SJ5SUoxPgB?IJ 
25 (-feV^«^T^iry^«) «r0 2-H5l^-r e V *mt 7 >1~ 

iry^«ii±<C0ffi«iE^lT'(±*<, #*cD$t£T--y y ^ L 2 *«DNA i: L 
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5 (3) 2o(7)SSSloxPE?(I^tffiWDNA^HK . 

iE«#cDNAOi^«(C^l CE^j60^SMloxPE^JSr^r1-SSKDNASr#5 @&<rC\ 

7°yX^ KpBR322^^jPSI#^NheI^O J SalI-T;*fW]^tC^'ft:L. SESSloxP-g-Bjc 
DNA ( l&gCO^<DM&) 24ffiI£-£tl ; etlT4 DNA !J tfT'ligat iong/£ 
10 K : ^/«DNAO*/Ht 1 : 6) fctTofcgL $iJ[lp^XbaI&tHhoI^Ri# 

fCffiffcLfc, C^®JPRB»M3i^J:'9pBR322 DNAO^iSidfiSfflS^Lfc^SS 
loxP^DNA^^^, pBR322 DNA^PWBIcIh) C6fl?U<0*SSloxP^£DNAtfS- y 

3ftfc^SUoxP^/&DNA£GEANCLEAN II (7t^>li|) S:iJ;9f&£, NSffiC 
15 XSMloxPffi^i^«g^LfcB««DNA (*H lkb) £Woi^g/SOgjfDNA £ L 

( 4 ) 2 OCO^ MSloxPiB?iJPfl"t?OCre»fiF *&&;£SJS 

20 50mM h y^*S*(pH7.5)/10mM MgCl 2 /lmg/ml £ v'ifilflf 7 S >'/ 

lfflM7*=^7«f-/^^7^=/W707^K (PMSF) /5 n g/ml 77°n^y^ 
»«»E»C, (3) TlBStLfcKRDNA (l M g) * (D ^WMLfcCre&^tffflte 
»ajSlO/il£»n;£ (KJ6«J;50m1) . 37°C^30^^L/c o KJS»7». SJS 
iK^45Ml^TE/<y7r- (pH8.0) &t*5 ;U<DEDTA^ (pH8. 0) *T-t)P.t, 7 

A-itKU i#*b^fcDNASrRNaseA(20Mg/ml)* , &tfTE^s/7T"- (pH8. 0) 30 

Hfc^v^-^ (EtBr) SfefeKJ: "9l*a3StlfcDNACO^y Kt«ffLfc« 
CretCj;Sfi*^SJ£^*T5W^it«ttwainHtt («4. lkb) SrSJMMSBsaHI 
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mit-tZt, 2.7kb, 610bp, 380bp. 360bpCO 4 #<ZV^ Z Z> 0 -ft, 

mtKre\z£vm&jLEiJ&£1&Zi-b, £&SloxP£ 1 fi^rs^Okb^SSlfc 
DNA £ XSSloxP lb 5 »50bpiOiS««DNA^^ C 5 03T\ C ft & £fifJPI§# 
SlBsaHnHft-fSi:, 2. 7kb. 920bp, 380bp, 50bp© 4*0^>' 5 (El 6 
#JB) o &oT, 920bp^^>- KttCre(dJ;Sffi»x.Rjc£:^g^fcwi:$r^L, 
610bp&t*360bp£>/<V Kf^CreiC J: 5^X^^#T^^^w ^ ^-T^T*, 
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m 1- 5^ loxP®^Jta*S loxPE5UKO)CrettSI§»^Si6 
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■ #52 




9 


7 


2 


16 


#53 




8 


7 


1 


17 


#61 




8 




3 


18 


#62 




8 




6 


19 


#63 




9 




2 


20 


#71 




7 




1 


21 


#72 


3 


7 




1 


22 


#73 


3 


1 




1 


23 


#81 


3 


3 


. 4 


7 


24 


#82 


. 8 


5 


5 


9 


25 


#83 


2 


9 


2 


8 
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^s*tv^Jif^i*4^^^ 0 2o<7)!i?^loxpia^JW-eS/£S:fTofe»^<7>ft 
»RJ&#<7>4 (DNA'<y K<£>«$) ^*^cfiO r 9 j t L. DNAco^V Kd5*a <i: A/ if 

5 o^TIi, H«0fl2- (2) T-KWi-5 0 ) 

io if ^ioxP§a^i] ^ mmm\ox?mn t <pra?<pcreft^»£s^ (*r<p i ) 

( 1 ) 8F±S!loxPE?iJ t ^RSloxPE^J^:* tf SKDNA<OSI» 
[1] If^loxPia^J^-oWi-^y 9 ^^^ K (pBRwt) 

KpBR322(c:— ow^SloxPiS^JSrffAUfc^y^ 5 K (pBRwt) £ 
mm+%1tlt>, &T<D(a)RVHb) <DSfls&fTofc 0 
15 (a) pBR322 £ WJ PiUH EcoNI -efiUfc L % £ b KKl enow^^ K £ *9 PIS L , 

(5' -pCCTCGAGG-3' ) ^ligation U ffiiJPISiUXhoI^OTstlTlRl^^fta, T# 
n— **»ac»£?Ti'SK2.9kb<7V*> K£^9ffiLvt 0 K&GEANCLEAN 
20 II ^^TftSU fr«jO*^XhoI«{k»f>fr v ffi^^Pstltmt: 

Sfjt"Cfe-5iB2. 9kb<Z>DNA»rtf£®fc 0 

(b)pBR322Sr»JK»*NheT-e?B^L, »£SloxPE^]*^tf#f£DNA(52bp) £ 
ligation^, SiJPfi»*XhoISOTstI-ei^^?B{l:L, RJCft^T # n 
Lfco ^SloxPE^JS:-olJtf»jl.4kbco/0 KSr^WfflU GEANCLEAN II 
25 Srfflv^TBUllLfco ccottl.4kbODNAW^t^«a^i»^Xhoim 

flsBrfr* fl!i*^PstI?Wt:»ff>i"Tfe5c 

(a)(b)t > «MUfcPDNAS:ligationa*:J!ia«:»!Ii|te*L, pBR322<DNheI-tM h 
^EcoNIlM hi^^t--^^^^loxPE^J^ffA$nfc7°y^^ K 
pBRwt(4.4kb, H7)£f#fc 0 
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[2] ^±i!loxPK^J^X*SloxPEWSr*tpSKDNA60H» 

T"?** KpBRwt^»4®loxPE^J^^tt30bp|*ixfcffi|I{CSalIf-^ h^fipffi 

(3) tHi:3EaS!loxP'&J«DNA (52bp, Srligationtfc (77*^ 

K : -&fi)cDNA60^/U]t 1 : 6) e CWftf^JC £ 9 pBRwt<aSalI?B{b«ffifc'2£P. 
.loxP^dcDNACOXhoIffiftWf>T-fflfl^ig^i-$ 0 &i^T\ KJE«*»JK»*XbaI&tf 
XhoIT-ra^KtfHfcU pBRwt(0^(Clffi»®se^LfcS*SloxP^jSDNA^I»^fc 
10 *g/S^^JP5»^?N^$nfc*ft®loxP-&fi6DNA€rGEANCLEAN II (7^ 

SloxPE?iJd5«— {r*£*L3tSfflttDNA («J4. 4kb, [1 8 ) Sr^fc. LODNA^S 

( 2 ) SMeSIoxPE^J <b ^SSUoxPEW i: fiOBB"COCre«#fi»^SJC 
15 SJE^Wtlf^ifettmfiW l - (4) <bf^refc£*>\ g«DNAIi*lS0« 1 - 
(3 ) T^LfcDNAWft*>f9tw||ffiW2- (1) T'^ LfcDNASrffl^fco 
TSl-^Lfc^SloxPE^JfiOJeSE?'J"C, 2ocoioxPE?'JK-C^»«^fi, 
8«SO^^-f--«ttE«OTffi0C0DNA«fiC)7#B fc 8#B <A&S0>Pp1<7><sOBt • S 
*S-&^*-ffi- 9, »V^Jbffl!lODNA«<CH#@ £ 2#i^i£S^c^l#r • 
20 Je^Sg^Sw^T'KlS^TI-S^t^SPibixr^S (Guoetal., Nature, 
Vol. 389, 40-46(1997)) 0 
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loxPgB^J (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

(13bp) M (8bp) (13bp) 

got, T\m^mKmom^\tm^^^m\mm^(Dm^^^ b%^m 

5 HIS0IJ1- (4) X^LtctiK 920hp<Ds<> Vl*±MRX$TW<Dmwm%&& 
%kk> 9 izJW*7rT Lfc^t ic^^-f^^V KT\ 970bp^>- Kte^FSJft-e&E 

10 #11, 12, 13(1^1^:2,3,4) : S/C(iS«*SB^T-5itf ; 

#21,22 t 23(E?iJS-^:5,6,7) : Si£i**ffittT-lt£ 9 , *»&B£T-it*fc^ : 

#3i,32,33(ia?y#-?-;8,9, io) : K/Stt*rflfrcit£ 9 s »»SPS*-eai*^^ ; 

#41.42,43«E?'J#*:11,12,13) : SJCtt^ftWCJh* *9 , ft^SB^iiStt 

; 

15 #51.52,53(E^J«^:14 f 15,16) :KiiW^fWtl^f\ r<-ffl*» 
S»*T*ittf (**>5%) : 

#61,63(I2^J#^:17,19) : ^«Wfi t h t'XZ fcV^ 8J&ttZ<'-MMc»® 
P»*T-5itf (5-1 0%) ; 

#62 (mm^-is) : ^mmziztAsk'xzfo^K s/Stt-ffi***®**^* 

20 tf (ft»Riew±#6i,63J:9^v^) ; 

#71,72,73(E£iJ#-^:20,21,22) : t h HX% ft^tf, Rfc\*~<-& 
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*»SB*T5itf Oft 5%, S»S/E*i#61,63i^'>^^) ; 
#81,82 f 83(i2^J*-t:23,24,25) : SfSlift^fapg;*; X*5itf ; 

(i) im3xtt8&3ommzw&Lxkw±mox?mqtKj&-tz>, (2) 2#g. 

5 3#gXhU#BO:fig£B|fe1-5£iF£SloxPiS^ 

(3) 5 # @ , 6#gXf±7#g 0>ISK£fi»1-£ £ K^loxPlE^iJ t EJES t fc < 

EJ&&ME#&V N £*Bft (Hoess et ah, Nucleic Acids Res., Vol.14, 2287- 
2300(1986)) £*lT^6'£J£MloxPE£iJ (#71 KISS) m±miox?MWk<D 

( 1 ) if £MloxPSfi?'J £: lERMloxPE^iJ £ ££tf Sffl)NA£>ffl»| 
i?^SloxPE?iJ^*SS!loxPE?«tOCreft#ffi»^S/£S:, ^IffiW 1 
20 r^V>7tr yir-T^J: ^/ir>f »^1*ffl1-5fcfc<E>Kffl)NA£»$ 

[1] ^SloxPE^J^SSSloxPia^JSr^-fS^^^-K (pBLAmutant) 

pBR322(^pj^tC^^loxPlfi^J t ^H^loxPIB^iJ £ * Lfc**J4. 4kh 

TfV ^^yu^5®<OEiat^3»e^«^(5ff±S^fflA$ti/i: = ^^ K"< 
^-pAxcw (i»Bfi5p8-308585^«I5M) Sr*JRSF*XbaI^XhoI-ClRl«F{-^ 
<bU SJC»-^T^a-^ffift*lfca*^8kbO/<>KS:«]9ffiL, GEANCLEAN 
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II (7^-3^ttK) ^ll^lLt l<D2.Skb<ODMm)it. ^MM 2 - 

(i) - [2] tpfiifc, K%<Dmizw£m\ox?mwi&%(DM\z$£8 i miox? 
mw&-*&-£Ltcmm&wh miw ^ligations, xmm&BKfe&L 

~fy*^ KpBLAmutant(8. 2kb, E19)S:#fc 0 t£&Z<D-?7*$ KpBLAmutantli, 

5 zomftzn^tcy?*^ ko3K*-c, nmatmimih #21, #22, #23, 

#31, #41, #51 ( #61 1 #71 I #72,#73 1 #8HC^-r^^lJloxPi^iJi^^loxPIE 

C2] ^SloxPE^iJ^SSSloxPE^JSr'&tfSHDNA^IM* 
7"7^; KpBLAmutant^fb, Cre«#»l*X.Si£^S!lf J-ffl^5!ff^S!loxPl2 
10 ?ij^^MloxPE^£W1-5ii:^^ 

T"?** KpBLAmutanttlii, If A LfcTfV *?4fr*?J J*%%\^\W8m 
NcoIlM h^— yfiffffffii" :o/7^; KSrfSfJRB^lRNcoI-cr^bLB^ 
#tDNAi: U ^^^T^n-^l;Mi*®)S^8.2kbO/0 KSr^titJU 
GEANCLEAN II (7^='>th»!) &ffl^T»S!Lfco r <D8. 2kbWiE*#tDNAS:ft[w 
15 ^i-SJ£^*Hi: Ltlt^ 

( 2 ) Sf^loxPE^'J^^S^loxPE^J^ C0Rg-C^Creftffffllftx.SfE 
mftlstzmnrnzmmn- U) T^LfcRjeffci-JfflX., 37 o C-C3057-Cre#; 
#fflft;LKiE&fTofc e K/t»7f£* SJ£«(w45^lcoTE^y7r- (pH8.0) 
^Lt/b/il^EDTA^ (pH8.0) £AP;t, 7 x ; - /l'/^ n p AitB* 6t;i: 
20 ^noxJvwAttfflSrfi 1 ^ $ PjK^* /-/I'ttJBU #^ftfcDNA£RNaseA(20 
/xg/ml)^^tfTE^^7T- (pH8.0) 30/i liCjgflSLfco »C^T\ 
tJKBSfDraHgflSU 7#n-*y^m«8c»ft, Hfcn^? A (EtBr) 

£ LTffl^fciEP.WDNAiwfi.. iF£S!loxPK?i] fcfEgS!loxPie?i]£ toffflt- 
25 DraliM 2 ^dT^SI - ^^ Crete J: &^»&Ji* Dral?8 

flStc.fc9 5.9kb, 1.3kb, 0. lkb<D 3&<Ds<y K#£i:5 (ilO) 0 — 
DNA^C.retwi«9«a»xSiESrj|2--ri:. 2 *0fODraIlM' h^OToxPSS^J-o^ 
^tfW4kbO«4*DNAi:, -o<moxPK?iJ£^DraIiM h aM££LfcV*3. 8kp 
^B^DNA*s^U5WC\ Draimffctcj; 9 3. 8kb. 3.3kb, 0. 7kb0) 3#<Z>/<y K 
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#£i:3o l^ot, 3.8kb&0\3.3kb<7V<y KO#ffi(iCretc «tSi!a»x.SJEE^S 

# r i: £^ U 5. 9kb&UU. 3kb<D/<>- K#ffi«Cre(C J: Sffift^SiS^jE^ T 

5 D £<bt^ (2) "CKWLfcS/S^^Wfrtt. ^OTyfe-f T'JilO 

#11,81 : RjE£»i*»aB*T*aitf ; 

#21,22,23,31,4] : R/Stt* Rnflc-Cjk£ "9 > *»KB*T*1£>£^ ; 

#51 : K^tt^fflS^^fflfr-C^^SdS. r< -ffl*»SPg*T*ittP ; 

#61 : ^m&te&t/vh'vz -Sft»!M&£-e3§fr ; 

10 #71 : *Mftf*IS£^^#*^ -«*»IS:B£-Ciifr (ftfeMWi 

#72, 73 J: 9 ; 

#72,73 : *B0^IS£^T*£ft^ rT < -ffi*»&B£-CJIfr ; 

[*ii;-c\ »£sioxPia^j£op B TO-^ 

15 (Hoess et al. , Nucleic Acids Res., Vol.14, 2287-2300(1986)) £ftTV^S 

9, *tf>8£ (**l£JS«KE>i) i±HCffi3f<7)«*T-*>5#72 J ^#73«): "9 fci«<, 
#7i<Dfft*Km:£SloxPi2?iJ£cc>^ 

#S&«R£ftfco 
20 HS£#J4 

( 1 ) f?£SloxPE?iJ £: iE&SUoxPffi?iJ i: c9PflT'OCreft#ffltfex.KJ& 
[1] »£SUoxPE?"J <t SSSloxPK^J t £l§rt?^SCDNA^i« 
25 BfittDNACO>tffl)cO«i^^i!loxPiE^J«:, ffli;fric£SIUoxPE?ilS:W1-£>g 
HDNASrH»W2- (1) - C2] 1^ Lfc#ifcf-^WS Lfc 0 i"<fi^*>, 7" 7 

* * KpBR322.K!?£§!loxPE?iJ# 1 fflffiASftfc:^* S KpBRwt (^ttSW 2 - 

(i) - cn t-istt) o»jPsw*saii^>r mc, #*w2ffi£«SL*:£Sffi 

loxP-g-jSDNA (i4Mi 5#fiS) SrligationL/tBfttftDNASraKDNAi: LTiW 
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[2] Cre«##A«x.KJ6 (^Ol) 

[1] -CWKL/cSRDNAS:^^, MMM 1 - (4) id^ Lfc#i£t>Creft#j!fi 
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toxp sai 


$89 loxPBSI 
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(970bp) 


<920bp) 


(970bp) 


(920bp) 


1 


wild 


l 


9 


1 


9 


20 


#71 


1 


6 


0 


1 


26 


#2171 


3 


3 


0 


0 


27 


#2172 


4 


2 






28 


#2173 


6 


0 






29 


#2271 


2 


6 






30 


#2272 


1 


6 


0 


0 


31 


#2273 


3 


4 






32 


#2371 


3 


2 






33 


#2372 


2 


0 






34 


#2373 


6 


1 


0 


0 


35 


#3171 


4 


7 


0 


0 


36 


#3172 


0 


0 






37 


#3271 


3 


4 






38 


#3272 


6 


2 


0 


0 


39 


#3371 


5 


5 






40 


#3372 


6 


1 






41 


#3373 


6 


2 


0 


0 


42 


#4171 


0 


4 


0 


0 


43 


#4172 


2 


4 






44 


#4271 


A 


2 






45 


#4272 


4 


1 


0 


0 


46 


#4371 


4 


2 






47 


#4372 


3 


2 






48 


#4373 


7 


0 


1 


0 


49 


#5171 


0 


6 


0 


0 


50 


#5272 


1 


4 


0 


0 


51 


#5373 


1 


2 


0 


0 


52 


#6171 


0 


6 


1 


1 


53 


#6272 


1 


2 


0 


0 


54 


#6373 


1 


2 


0 


0 
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^^<7)i (DNA'<>- K»«£) £f^^ r 9 j £U DNA«0^<>- Ka5*i5 A, if 

( r 9 j cos%*») £ roj £Lfc„ Si£^*mft<7?i*aiir 
5 oivCJi, H2fi«2- (2) T?OMK«r#fiaStLfcV\ ) 

#6171(7>«»SloxPE?iJS:ffi^fe«^Hftl*S/Sfls: (920bp) 

££S!loxPE?'JI*^£§!loxPE?fJ t tt±< SJC^-f , ^SJtli l «£B*<z>3£ 
HMloxPE?iJco4&£'J: 9 t> $ e^'i^^ofc 

io [3] m±mio*p&mk£§kmoxr®nt&Gi-z>7yx$ wmm 

fm71,#2272J23730£gg!loxP^/£DNA£^\ H^^J 2 - ( 1 ) - [2] R 
tf3- (1) - Cl] K^Lfc#ffi-C\ ^SloxPia^JfXSSloxPE^JtSrW 
KpBLAmutant(8.2kb, 9 #RB) £ 3 a&tflS Lfc 0 
[4] Creftl¥*l*X.S/C (^2) 
15 [3] X~ffl&Ltz77 * $ KSr»JPfi»*NheI-effiftL, H1K09 3- CD - 
[2] Ki^Lfc;££^£SUoxP^ 
DNA(8.2kb)£EfiM8Lfco :LOgltDNA£fflt\ SIS&M 3 - (2) "C^L 
Crett^Ift^RiSSrtTl^tffUfco 3 ^^^M^loxPE^J^m 

20 2 tSS^jtjft Lfc^aMloxPE^Jtt, ^^fflloxPE^J t co*a*x.S/C^li £ A/ if 
fir $1\ K/S^ftftttfi l ffiS«tftw*SSloxPEyj^»& J: 9 t> & h 

( 2) 2oC0[W] UE^0*O^»SloxPE?lJM"e<OCreftSilia«i^.S/E 

[1] 2oco^^MloxPE^J^^tfSWDNAOliM 
25 29S«tf>££S!loxPE?iJ (SI 4 5 #JB) Ko^T\ 1 - (3) (' 

^ Lfc*ffiT-i£««CDNA«W4a^l^ CE?iJoS»SUoxPE?iJ£#t5£ffDNA&W 
l^b/io -Tftib*), ±sE£#ISloxP£/SDNA£, WJPfiSSNhel&t^SallT'lRlfitlC 
^{ttTfT'yx * KpBR322fc^;ft^niigationU pBR322 DNAOWJBtClS] CE*'J 
(7^^1oxP^DNA^^^L/imikb(OiIiM^DNA^.^Lfc 0 
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[1] T-HS»LfcaOTNAS:^l\ H8&0U- (4) {Ztt, Lfc#ffiT*Cre«#ffi. 
«x:S/S*tTV^««fLfco 2 (£«) (c^-T 0 #2173 J ^#2372<£> J; 9 

(C^<«aSl^l£25 s fi- b^^SaHloxPSfl^Jfefeofci^ #227U#2272,#317h 
5 #3371,M17K#6171,#617HiiaS«lR<Z)KaMloxPE^J^(5^Sa, #2171, 
#2273, #3271, #41721* 1 ift*K»OSftSloxPiB^J^^^03li*T*#l«^j5 

[3] K*SloxPE?iJSr-oWi-5^7^^ K<0«SS 

#217U#2272,#2373<Z>'£*SUoxP^^NA£ffil\ 2 — (1) - [1] £ 

10 ^Lfe^i£T\ ^7*^ KpBR322<Z>NheI1M h^EcoNIiM V h<D?%\Z*:fo^ti 
co^RSloxPiB^'J^-offi ALfc3aS^>^7^ ^ K (pBR217K pBR2272, 
PBR2373, #4.4kb, El 7 <Sr«*Lfc 0 
[4] 2oco|rII:E^JcoSSSJ1oxPE^JS: ; S1"5^ , 7^^ K<Z>»» 
[3] tiilfc3ll^^7^^ K ( P BR2l7LpBR2272,pBR2373) ZZtifrti 
15 SJPI»^SalIT-^kL, K^ffiA$ix-CV^6^i:lRlCE?iJ^aSloxP 
£*/&DNA (#217L#2272,#2373) Alligation %. , ^t«2- (1) - 

[2] &t/H»'J3- (1) - [1] \C^Ltz%m-T:\ 2 ocOfW] C§a?i]cO^^ 
loxPE^'J^I-S 31S©^7^ 5 K (pBLA2171x2, pBLA2272x2, P BLA2373x2, 
#8.2kb, 0 9 #10 Srflt*Lfc 0 
20 [5] CrettffifiJ&;tRJE5 W2) 

[4] T?«S8Lfc3aS<oy^^* KSrMPfiSiRNhel-e-tn-PWmkL, ^Jfi 
0ij 3 — (1) - [2] (ci^Lfc^ffir^o^KICEyiJ^aESSloxPE^JSr^i-S 
iS«±<7)SKDNA(8.2kb)«:D!8»Lfcc ^gfCDNA£^V\ ^ftW3- (2) "C 

25 #2272fW-e^»»x.Rl£tt, if ±SloxPE?'JWIT*(Ofi«x.S/S t &&mm§Z<Oft 
#^9iV^*t?&ofc 0 ^aaioxPE?'J#217Ui, -ffl*Pfl#t?RJS:^iht€>fc 
o^ftJ^SB^TSJCttilffLfco «*ffiloxPEW#2373ttSfi?(iiatA/ 

(3) »^SE^JWSaSloxPE^JWl?^Creftff#£*^S^^SW 
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(2) - [3] xmrnLtz??** hm2\7iRtfm2272^^ti^nmmm 

HMloxP^/&DNA (pBR2171fi#2272 ^ U< ##2373 <t , pBR2272ii#2373 t ) 4: 
5 ligation®*, H»J 2 - (1) - [2] &tN*H»J 3 - (1) - [1] 

f£T% 2 3 y * * K 

( P BLA2171-2272,pBLA2171-2373,pBLA2272-2373, #8. 2kb, H4#J80 «t 

[23 CreK#iia*X.Sffi 
10 [1] -CtH^Lfc^^^^ KS:»JPS»*NheI-e?H{bL, H^J 3 - (1) - 
[2) Ec^Lfc^&^2o(7)^^5E^J^^SSloxPSB^J^^5iE^±^S 
DNA(8.2kb)SrW»Lfc 0 ;i£>SJtDNA£/Bl\ HJfiW 3 - (2) T^L/c^T 
CrettfflfilftxSiESrfT^flWfLfco 3«tf>Sfc5E?iJ (#217h#2272, 

#2373) O^SMloxPSa^Jra-Cd. l/^ix^JB^feititCreftSm^xSJCtt 
15 ^<g§^ofc 0 -rfcfc>*>, ^tL^ix^^m^loxPIB^Jfiftil^loxPSa^J^^X 

(1) ^Pj. (3) C0*S£J:*K 2o<75ffi«Srl^l§lca*Lfcai-gSloxP 
SB^Jfi, -SS(75^B*Lfc*RSloxPBEW«tf9B»»* , l4dSH*ofco "f&fc 
2ocoS[SS:lRlW-«jftLfe^SSloxPEW^ i?£SUoxP@a?iJ&im&6 

loxPgfi^J^9 LkmURRfc1rZzkl>mbfrK7fi£fr1to $e>(c, kr<e>«# 

tt#2171(ia?iJS^:26), tt2271 (ia^J#^:29), ft2272(E?iJ#*:30). #3171 (E£'J 
35), #337lCia^J#-^:39), #4171 (E£fJ#^:42K #5171 (E?"J#^ 49) * if 
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(1) ytB^ffl&tDt — fy Vm<o-fy^% K&O^x^ K^? 
CI) 2o(7)^S!loxPiE^Jrai-^t3-Wt:SWa (SwallM h) ^0^7^; 
5 K (puLwL) <nmm 

y°y** KpUC119<Dfr#£B*Ecll36II1^ If£^loxPlfiW>f5^fa{c 2 
iffiXZftfc-fyX^ KpuLL (M^X^ X Nucleic acids Res. , Vol. 23. 3816- 
3821 (1995)) <7\ 2o^loxPiS^jm^#ffit-5^n-Wkfflffi^lSfi»*NruI-y- 

10 puLLSrMP5»*NruIT-?^{t;L, SwalUV^- (5' -pGATTTAAATC-3\ IB^ift 
f :61) £ligation!£, f?&NruIT*iE{fc Lfc n NruItC J; ZW&Offiiklt* Swal 

SwallM F^o/y^^; KpuLwL(3. 3kb, Ell 1^0A)^!f: 0 
15 (2) ^SloxPie^JirSSSloxPIS^ii^PiB^^ n-Wfcffiffi (Swalf-^ h) 

^o^7^; K (puLwM&O'puMwL) <7>fllS8 
7?*% KpuLwLO2o^D!F£SloxPffi?iJ0>5 — sfcSHSiloxPgS^JKB: 

&Lfc 2^10:7^^ K£#$«1-5fc«>* tlTO (A) , (B) £>#»fF£?T 

ofi 0 7*7^ KpuLwM (il ltWB) ft, lWJH(C^tfcpuLwL(0&{KiJ^ir'^M 
20 loxPE5tJSr, 5: KpuMwL (ill l*<OC) ftt^i^MloxPiS^^tl 

^tu«»sioxPiE?iJ^R»Lfct)©-efoS 0 rrr-XftffiioxPE^Ji: tx, 
»£SloxPIS?jO*^-*-OT#0 2#g <h 7#g^*6SSrlRli*^XSS*^ 
#2171(IB^iJ#-^:26)toifl^JS:fflv^o &T<^ll*M^£*^loxPBE?iJ t (±, ± 

25 (A) puLwM<0»*£ 

P uLwL£9JP8B*XhoIT'ffl{fcU SHSUoxPgE?iJ £3tf 60bpCD^/#DNA (012, 
±«J^>«OSB^iS-?- • 5 7, TM(om<0^m^r- 5 8) ^ligation^^H^^ 
^fflE*U If^MloxPiE^Jcb^^loxPiB^J^i-Swallh-f ^^o7°7^^ K 
puLwM(3.3kb)£#7t 0 * ^ - (75^7^ 5 KpuLwM<0^*DNA«»^«BE^JSr 
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^£fr)ftc&£ «t 5 Lfc^T% KpuLwMO^MloxPE^JftOXhoI 

5 (B) puMwL0>«* 

puLwL«r*iJPfi**MluI-C?mkt, ^M^loxPE^J^ti'60bptO^DNA (in, 
±«*OfiStf>E? , l#^ : 5 9, TMom^mm^ : 6 0) £ligation«;W*a6£ 
7gMfc*U ^^loxPE^Jirif^loxPi^iJ^lcSwalf-^ h^o7"7^; K 
puMwL(3.3kb)£®fc 0 7^^ KpuLwM t f*m puMwU^Z&DNA 

puMwL<OS?£SloxPE^Jrt<Z)MluIiM Hl^$£tT^£ 0 
[3] CAGyn^"^-0^n-v^^ii-2oO^MloxP@e^J^ffAL7ty7 

(pCALL) <7>mSk 

15 CAG^a * -<7>y d ^e- ^-ffl # U AEM£ tf>FflK 2 o£>!ff£§!loxPE 

Ca)CAG7 , n^e — ^-^--atfyy ^ KpCAGGS (Niwa et.al., Gene, Vol.108, 
20 193-200(1991)) CO £ n - y^fflffi^feSEcoRIf-^ h^Swall^ M:f^f;77 
**KpCAGw (»M5p8-84589^«10H) SrWJKW*SwaI-C?^l:LfcDNA 0 
(b)/7^^ KpuLL C CI] S:SiJHB*BaiiiHiatJ«EcoRIT*ra^^tmt:t, 

ift Lit 2 oco^±SloxPE^JSr^tf«I100bpCODNA»f>T"o 
25 (a) (b) pWNA£«tf £ligationU SiJK**SwaI?Hfta*jBK*^«fi« L , 
KpCALL (4. 9kb) &*#;fco 
[4] KpCALLCO^ n-y{b^{i^SwaIf-^ M- & *. fc 7" 7 * 5: K 

(pCALwL) (D«S6 

^7X; KpCALLC0 2 0<^loxPga^jrBlt-# : ft-t"S^ n- >^fflffiS:^JIl»* 
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pCALLSr»|Pfi**NruIT*?H<t:L, Swaiy^^- (5* -pGATTTAAATC-3' , SB?iJ# 
f :61) ^ligations, HSSiJiaBSRNruI-CtBftLfco NruIIC £ SlfS^^^ 

o&Sti [l] tmcx-bZo aEffit^as U CAG^P-e-?-**) 

5 ^2ocoif£^loxP§a^#?£U ^o^wrat-^P-^tfflffii: LTSwal^ 
h^r^o^y^^ K P CALwL(4.9kb, Hi 4*<Z>D)€r#fc 0 
[5] ac^D^-^-rt^W^loxPia^J^SaSloxPia^JSrffiALfc^y^^ 
K (pCALwM) <7?«i6 

9^SloxPiB^JS:-g'*^v^4. 8kbcoltftf£|5]iteL;fco 
(b)7°7*^ KpuLwM^SiJP^^MluI^^XhoIT^m^^r^P-^^/^^ 
m L, W^S^^SaSloxPE^J^tf lOObpCODNAWfr&lEliRLfco 
15 (a)(b)T*HKUfcWDNAS:ligationf*^:l»BSr?BR<te!ftL, 7"7*SK 
P CALwM(4.9kb, |14 4»WE)iSfc. pCALwMli, 7>n * loxPIE 
?U/SwaIlM h (^D-^kfflJffi) /lE||^loxPifi^J/^y Aia^J(75fflf3g«:W-f 

[6] |0t7fy ^A^ftSiffl^*^ K-*?*- (pAxCALwM) <D\m 
20 [5) T'f^Lfc:7 f, 7^^ KpCALwM<Z\ /u^- ^-^b* !> AlS^'Jf T-coffi 

^5: * — 0OftMKteRfiF£>#i£ (Miyake et al. , Proc. Natl. Acad. Sci. , 

Vol. 93, 1320-1324(1996), &tmM¥7-298877#4*«) K«ofc 0 

(a) 7r; ^^/v^5M^ElStJ^33te^^OI5(3t^S^#A$ix^:*-fey b 
25 = KpAxcw (#W^8-308585#^*15M) &fMffi8«SwaITtSfl: Lfc, 

(b) 7°7^^ KpCALwM£MPB»*ApaLI&t^ * 
b ^KlenwBW £ J: rj ffi « £ fcft , £ 7 # p - * ^ /u«St*Hi t ft 
2. 4kbcD^/t£[HniJ£ Lfc 0 

(aXW-CWKLfcWNA^rligation*, KJESfK^-ffifc 7 ' 4 ^ * tT h o 
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■A'^-^yF &1f'*y9lU StratageneftM) ^^V^T/^^^-v 

^^SJCSrfTtV SJEffiSr^fliffi^Sfe^-fr^-Irs/ h = KpAxCALwM(44.9kb) 

(2) ite^MKo*-^ UM£>:/7*S K«o*« 

K (puLZM) coflg 

^^^^ KpuLwM ( (i) - [2] \z%m) <om^\oxmmt^m\ox?im 

10 (a)y u y^5: KpuLwM^ffjiJPSH^Swair^^, T^n-x^/u«^?*i&(c J: "9 S 
«#t^DNA»f>i-Sr!sIi|XLfco 

(b)y°7^^ KpSRlacZ (Miyake et al. . Proc. Natl. Acad. Sci. , Vol.93, 1320- 
1324(1996)) ^SJPB»*SalI2fc^PstIX'lRlH*^^kL, $ ^(CKlenowH^iC X *) 

15 C9DNAl^#£EH]4XL7t 0 

(a) (b) T*WK LfcffiDNA£ligation U ffiiJPfiB*SwaI?N^ft^»fflt'J^Kte» 
U 7°^^^ KpuLZM(6.4kb, M 1 5*<0F)£#ifc o 
C2] if^S!loxPSE^Jt*SSloxPE?ytcorfl^SV40oai8^y v'y (ori) 
zKy AE^iJSrffiALt^y^^ K (puMOL) (D\M^ 
20 5 KpuMwL^ff^^loxPia^^l?^loxPS^iJ^(O^{"^SV40^ori^^ 

(a) ^*^ KpuMwL ( (1) - (2] iciEfc) «rfflJIS»»SwaI-e?B^a, 

9ff««cODNA»rfrS:lHliRLfco 

(b) y?^^; kpcaggs ( (i) - C3) iztm) ^mmmm^mitL. $f>ic 

25 Klenow»*HJ: 9 WSSSr^^Lfca, T tfn-^^m^&i^i: <9 SV40W 
oriRXftf y Ag£?lJ£^^340bp<ODNA^/t Lfc Q 

(a) (b)-(?W»tfci^DNASrligationL, MVmmSvalffiit&*:mm*WRfe& 
U 7*7^5 KpuM0L(3.6kb, Ml 5fWG)«:Sfe, 

C3] ^±SloxPIB?iJ/lacZae-7-/SRSloxPE^J/SV40(75ori&U J 7Ky AE^J 
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/m£.mox?§&\\&ffiALti7yx* K (puLZMOL) 

<fc <9 i?£MloxPid?lJ£ lacZ«e^£$tr«6. 4kbODMKtf£[nJlB! Lfc 0 
(b)^*^ KpuMOL^^JPI^Nhel^OThoIT^^^V^k^, T#p-*£Vu* 
*K ^HMloxPE^J/SV40Wori^t/^li AK?iJ/lf£3!loxPE?iJ& 
^tf^440bp<7)DNArr>tSrlHliK L£ 0 
10 (a) (b) -Xsmm L RfiJDNA Srligat ion L , ffill [ilPi^Swal mim^mW £ B1Mg« 
L, 7°^^ KpuLZM0L(6.8kb. g| 1 6 4«OH)Sr#fc 0 

[4] ^^^^ KpuLZMaoiaczae^^5*±^^? ^ae^7j?y 

Aifl?iJ£#ALfc:77*S K (puALZMOL) OfH^ 
M^^^/^li (HSV-1) 0^5^V^r^-^ (TK) iffcT-^y 
15 AE?iJSr, -fy^x KpuLZMOLlcffALfc^v^^ KSrW^-rSfcftft^f^atf^ 

(a) ^ ^ KpuLZMOLfc, lacZag^ OS' ±«JOi?±MloxPgfi?iJ(D5' Ji^T*- 
* j?rSJ »f L KmmK * # % ft * & T WtME fcff o fc. puLZMOL & SJ [Waif Sma I T* 
?^^kt»:t^T^aRBB*KpnI*CfWMft, 7^D-^^>Iti5klia 9#j6.8kbw 

20 mMmmm)i^\B\nLti 0 

(h)-?yxx KpTKti, HSV-lWTKae^^^tfft3.6kbfiOBamHIffi<k»f/i-^, 
P BR322cOBamHI1M Mcffi A£ ftfcT"? ^ K"Cfc5 (M. Wigler et. al. Cell, 
Vol.14. 725-731(1978)) 0 pTKSrffllSgWKSmaia^NcoIffifk-fS ^ , »320bpfiO 
TKStg^Wtfy AE?'I^W)ffl^5 e ^o^OfflLfcDNAWfM-^pSISSrSnial^ 
25 KpnliM H^+5/Ji*I>yTOt»ffSrtTofc 0 77^; KpTK^^JPIP^NcdIX^' 
{fcU Klenow§#lSf J: (9 ^J8*¥?t{t: bfc 0 #C^T\ Kpnl ]} > $ - (5*- 
pGGGTACCC-3' ) SrligationLfcgL SiJPfi»SIKpnI-er^bLfc 0 Sbi-, $JPS»* 
SmaIffi^ i ST^fo--^^«m»»^tTt\ TKftg^TKy Aifi?»JSr*tf^ 
32ObpODNA&0r)t£[Hli|X Lfz 0 



WO 99/25851 PCT/JP98/05094 

4G 

(a) (b) -CWK LfcffiDNA* ligation icM$:if 1^7 ^ ; K 
puALZM0L(7. lkb, ill 6 ^(D I ) £r#fc 0 puALZMOLte, TOftg^sK !J AlB£iJ/ 
^^^loxPI£^J/lacZit^ : ?-/'^^^loxPS[i^J/SV40(Oori&CK^ y Ai^'iJ/lf 
£S[loxPIE?iK comag^-t-S^y^^ K"C*>5. C<0iag-eTK»g*<7) 

(5) IM/r^^/^M^^; K-^*- (pAxALZMOL) (Off® 
7°7*x KpuALZM0LO#A«£T- (TKilg^O* 0 y AE?ti/!ff£S/loxPe?iJ/ 
10 lacZit^/^^loxPIE?iJ/SV400ori^t>'^y AiBJiJ/^SUoxPiE^J) £ 

7^*5 KpuALZMOL^^J^P^Xbal^^XhoI^OTral-C^^t^L, £ 
Klenow^tClJ:^^^¥^^, Si£«SrT^o-^y/>««CSc»L^4.5kb 
(Z?DNA»tf£lE]iKLfc 0 -<7>DNAWf>T-i:»JPfi»ilfSwaI-efB^L^^-fey K 
15 pAxcw ( (1) - C6) -eSMH) ^ligation U »J|fi#*SwaIT-imfc«* SCifc 
0-S*7A^ • -f y • tr h p • /< ytr — ityy* y V -{*c1S'*y 911, 
StratagenettK) &ffl^T'< y ^ — ^X^lESrffV \ £/SfK£;kMBt-iS5fe£ 
^tyh^x; KpAxALZM0L(46. 7kb) £#7t Q 

mmm q 

(1) m&^ws&f-Vy h^m^xr^v (axcalwm) <^Si 

{£{1, ^n*-*-/iF±®loxPiBR/SwaIir>f h ( ^ n - yflsfflSfitt 
loxPK?«/#y AER «ALfcM.trf / 9>r/^S:^Bt5fc^TW 
25 »f£S:fTofc 0 ft*5, JfiJft^T^y 9-f^^ffSlttlt#^*ife (Miyake et 
ah, Proc. Natl. Acad. Sci., Vol.93, 1320-1324(1996), &tf»BB¥7-298877^ 

ESag-^Sr^ifeLfcfc hT^y ^-fyv^ 5S*5fe«"efe5Ad5-dlX (I.Saito 
et al., J.Virol., Vol.54, 711-719(1985)) <0£^*DNA-*«S&WS^* 



WO 99/25851 PCT/JP98/05094 

47 

£»JRB»EcoT22I?S{fcLfco ZintJ frxm-m%m&'K&&1tk, 5 
- (1) - C6) T^SLfc=7? K^*~pAxCALwMi:£ffl^y 
A#ttffi-C293iBBJiaS:^K(E|ftLfc 0 4i:fciBft^77y ^;U*c7^n--> 
^ft^O^^^^ilSJJ^fTVV gW(Oftftx. l ?W/l'^AxCALwM (117) £ 

rt^S&CsCljBjt'frfefcTffH (Y.Kanegae et al. , Jpn. J. Med. Sci. Biol. , 
Vol. 47, 157-166(1994)) Lfc 4 /u*»£^&O|l»lcJB^fc 0 

(2) ae^Kjftco K^— m%mitT=f; t^** caxalzmod co^k 
io YiAtc TKSfcT-^* 0 y AE^j/^^sioxPE^ij/iaczae^/^aaioxPgfi^j/ 

SV400ori&0^ D AIE£ij/If£§UoxPI2^L SrtfALfciBSiTf-/ ^/u* 

^PSS#^EcoT22Ir^LfcAd5-dlXO^^^^DNA-3R^Sff^^i:, %M 
#J5- (2) - [5] T*fEt!fLfc=**S K-<^^-pAxALZM0L^^y Zx»#/^>£ 

15 A^ttft-e293»j!is^»Ke«iL, (i) t^\m.<o^mx^m<D%m^^^^ 

AxALZMOL (HI 7) ^ A* 4 SciMA^fSfc L < fi 5 ft 

£>f/u*M£CsClig3a'L^ 

20 (1) ^^^a^^^>B^®^^m^5a^S^^^^^K 

[1] ^^MloxPIB^iJ £ XSiUoxPiEM i: Wffifc ^ n — y fb»ffiSrW1'5 istf- 
^-ite^ffiAffl^y^^ K (pCALwMds) 

mmms- (1) - (5) t^gLt^7^; KpCALwM (IH^OE) 
77^; KpCAGGS (HJEW 5 - (l) - [3] ^E*c) 0>CAGyn*-*-rteo? 
25 p-Wk«ffrttT*fc5EcoRI^>r Mc, if £SUoxPiB?iJ/^ o - ^-ftWtt (Swali*- 
-f h) /8E»§noxPE?i]£*fALfc:/7*S KTfeSo C(OpCALwM^?>, SV40<£ 
ori&tftfU AiE?iJ£fife< BWT^T^SfESrfTortu 

pCALwM^rBamHI^{bLSV400ori^O ? ^y AE?iJ£&£#, ft^-eg Sligationft 
^BSfc^fOSfeb:/?;^ KpCALwMds(4.6kb, Hi 1 8 ^COA) &»fc 0 
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[2] '^4 ?u^4i/yBM&fe&*&ffiKL1t7 : 7X% K (pCALhmBMds) CQfiif 

-fy^x KpCAUMdstf>SwaI1M M:M^n-7>f ^yBjBttSfi^tSAL^r 

5 (a) 7"7 ^ ? KpCALwMdsSrMRSK^SwalTtH^ L/tDNAWfWo 

(b):/7*S KpCHD2L (Ikeda et al. , Gene, Vol.71, 19-27(1988)) Sr»JPfi»* 

i^B»ii»e^£tS**#\U. lkbCODNAKfffro 
(a) (b) f^DNASrligationft^Kai'^JtiKft L, ^ ^ KpCALhmBMds (5. 7kb, 
10 1] 1 8 fOB) £f#fc 0 pCALhmBMds l±, ?u W > > B iRffite^CAGy n 

McD£fe£#±iC , -/^£S!loxPK?IJ/'^ ^ u ^ ^ V B Its 

15 ae^ /^ssioxPia?ij/7K y Amt n^mmz 1 a ^-wi-s^waRM 

IS8c£*»5fctf>, WT^»f^$rnorio ft*5, «CD^Kte^fi, Chen-Okayama 
&fCj;3 y «/^/^ A-DNA*i5tfSffi(cr^ofc 0 

(i) [2] tB»Lfc/7^; KpCALhmBMds 20m gSr***250mMcoia{l:*yu>' £ 
AjgfKKffisjl? (?8*100/il) U 100/2 l£D2 x BBS^^ (50mM N,N-bis[2- 
20 hydroxyethyl]-2-aminoethane sulfonic acid/280mM NaCl 2 / 1. 5raM Na 2 HP0 4 
(pH6.95)) ^M^tzm, 5% FCS^^MEM^ite^j§«Lfc6cni^-y-U^CV-lM 
[zmu U 3% C0 2 #ST35 < C"C«fij24B#PflJS* Lfc e 

Ui)*Sti8£l»S\ PBS HT*«BHa 10% FCSjSinDMEMJSJfiSrSsSn U 5% 
, C0 2 ^T37 o CT—^g^L/i c> 
25 (iii)6crav--Y— U^^M^r^^L96^:yu- hK$£rt»;t* S bid— HftftSSL 
K<*»&0. 4rag/ml (OW^nW^B tr*S* £ ©JD L , £ £> lc *£S 
3^tj4 Bfettc/N-r v'^BSr'StplSJfiS:2S«tfc ( , 
(iv)^3MP^K£#LT^3« W/D-r^v'VBiiH1±*IBJja«) 
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pCALhmBMds^tefB^^ ADNA^ftHt^ 

5 KpCALhmBMdKsBffiMffid^^ SMSo^y A 

[1] y'u^^^yWmM^^nALtzyy^^ K (pCALGFBMds) 
7*7*5 KpCALwMdscoSwal-IM Vir^-i *>>1H1±afi^£ff ALfcT^ 

7*7* 5 KpTracer-CMV (Invi togenftM) $rSOPS**PmaCr ffift^T # n - y\ 
S«&»S:tTV\ ^fe^Ttg&M (green fluorescent protein : GFP) 

ZCODNA^^ SiJPfiB*SwaI^ftt^i^7^^ KpCALwMds ( ( 1 ) - C2] 
15 Si) t £r ligation L , »J »ff»SwaI ffite»*»B L ^ 7 * 5 K 
pCALGFBMds (5. 7kb, il 8 ^CDC) £?#fc 0 pCALGFBMds f3\ GFP t ~? is V 

ttae : ?-^oiB'&saK^ae j ? : /«RaioxPE^j/^y ai^ij, <d##dna£ 

s*wtcn, (i) - (3) r-^tfc^>r^n^>r^^BiftttjWje«wmis* 
te£pc-c*>5£>-c\ j^T^ti^^^i-„ cv-ismiaa<7>^5f(te*«, C2) -c 

25 MLfc^7^^ KpCALGFBMds£flH^ 0 BKfcffi®im<»MViMm*s 7*^* 
(»«fi0.4rag/ral) £ffiV>fc 0 gW^afi^l ^ fc°-iO-M¥A$ftfc 
^K^M^iii^-r^fc^Of-ifvyn Mi, pCALGFBMds CO 7° n -7' 
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*\ nxmfe^o^(vm%\^£vftmirz>tz£>, GFP<^ss.*&si£Lfc 0 gfp 

V\ GFPO^m^^^W^ CC18, C35) , *eSO«BJSat* (C29, C38) v 13 ^ 

iMjastt (ci9, C30) WMistbfc m^nms&W<o*^r) o 

5 8 

#tDNA) ±^ffif SlacZJlg^Srr^^ / A±(Cfi|ftT-t 5 ^ t Sr 

10 Hffi0iJ6T*{t:MLfc Kt-M^i7rV 'M/i^AxALZMOLtiu im^<D^V 
AEJlJ/if ^.SloxPiB^/lacZae^/^ SSloxPiS?"J/SV400ori&t/^ U A 

Sfi£iJ/!fr£3JioxPlS?ih ^IfA^nri^o :©^^i3lltWi^Lfc 

»^aioxPia^ijFfl-c»awiB«i^SiS^ s fir: 19 , nate^^y Am?\\/m*km 

15 loxPE^JSr^l-ST^y £>f A-*(a) if^ffiloxPEM/lacZae^/SS® 

ioxPsa^J/sv4ooori^r>'7jfy Aia^j, co»i6£wr5»ftDNA(b)#4C5o 2 

o<7>lf£^loxPi^J£lf Al»7f7 V 4 tCvemmWkX-T<f / V 
4 ^Xt%m^-(DfcJ&<nmmt#1$\zm< (»^rtZb, Nucleic acids Res., 
Vol. 23, 3816-3821(1995)) , f3(£ \0Q% <Di%m®%&X*T t 4 (a) t 
20 DNACW^dc-rSwirdS^M^tLSo *KDNA(b) tt. SV40 oriO^a^-^ 

^ri"SdS, ^(D^¥filt^^SV40^!; AE^iJ^^^^ny^^tl^fc^, lacza 

tz$ — >fv VmfflSkTLT'fJ ^A^AxCALwM&fiftS-frSt, St«»tftDNA(b) 

«tAxCAL^t^rar*m^*x.s/s^ew 9, ^*sioxPE^ia^ss!ioxPse?ij 

25 ^2^Wt5TOMMT, ^n^e-^-Zif^aioxPia^J/lacZae^/* 
MMloxPIE^iJ/^y Aia?"]tf>«iI£*r*"57?V <M (c) £<> Tr 

/ ^^^^(cJ-efilacZae^^St, lacZae^t-^-K^tbSfl-^^^ h 

HB^g£»-Cte, K^— ffiffltft^r^/ ^A^AxALZMOL Cxe^mmz-T 
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=7 J ^A-^AxCANCre, 9 — >fy h ffl Jjfl* x 7 fV $4 ^*AxCALwM<0 3 IgW 

^^x^p^fcjmws (cv-iSBu&fc t< (tcos-ittiia) (cflS3fe$itfc 0 

^/ : moi=9, Cre^^I&tTyV /P* : moi=5l)= fci215, K^- 

5 mffl&7Cr s fJV4A'* :moi=10, 30, 60, 100, 200* \$m<T>V 4 fr^Wklk. 
«*«:*Dx.JS*Lfco 3 0ft, »*«Srl»#PBS(-)-caiia®S:i5fe#«, 0.25%^ 
z^^r^rt K^^^Px4 o CTn0^1«^ia^, S«PBS(-)R#U X-Gal 

Vk&M (SraM^cc y y ^/Sii^^D^ryj^!) £A/2mM;&<b^ 
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12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



(c) y nyb't- tfCrefiOfipffiT, |5]-»6fl^J«rW+5 t> 5 -oO^^loxP 

15 2. ^TOte«£^o^MloxPifi?iJ : 

(a) *J»aW17 7-^S*(7?TE©»*i!loxPE^J^33^-C, **»<0 8*aS 
(-X^-f— C0 2#g (T) , 3#S (G) 2fctf4«g (T) OJSS^b 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



(b) yayi^t- 



1fCre(7)#ffiT"C-t>if*SloxPBay'Ji:^IW"e*ftWDNAj|a 



WO 99/25851 PCT/JP98/05094 

55 

5 loxPSEWi: fiOHTWRWDN A#I*^LS/£SSjB - 1 XJi 2 !5tt<Z> 

^SSUoxPffiWo 
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15 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxl' 
20 < 4 0 0 > 9 

ataacttcgt ataatctatg ctatacgaag ttat 34 

< 2 1 0 > 1 0 

< 2 1 1 > 3 4 
25 < 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 



5 



PCT/JP98/05094 



< 4 0 0 > 1 0 

ataacttcgt ataatttatg ctatacgaag ttat -, 34 

5 < 2 1 0 > 1 1 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 1 

ataacttcgt ataatgcatg ctatacgaag ttat 34 



15 



20 



< 2 1 0 > 1 2 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 1 2 
25 ataacttcgt ataatgaatg ctatacgaag ttat 



34 



< 2 1 0 > 1 3 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 



WO 99/25851 PCT/JP98/05094 

6 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 

< 4 0 0> 1 3 

ataacttcgt ataatggatg ctatacgaag ttat 34 

< 2 1 0 > 1 4 
10 < 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

15 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 4 

ataacttcgt ataatgtgtg ctatacgaag ttat 34 

20 < 2 1 0 > 1 5 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 1 5 

ataacttcgt ataatgtttg ctatacgaag ttat 



34 



WO 99/25851 



7 



PCT/JP98/05094 



< 2 1 0 > 1 6 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

5 < 2 1 3 > Artificial Sequence 

< 2 2 0 >. 

< 2 2 3 > Sequence of Mutant loxP 

10 < 4 0 0 > 1 6 

ataacttcgt ataatgtctg ctatacgaag ttat 34 

< 2 1 0 > 1 7 

< 2 1 1 > 3 4 
15 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 

< 4 0 0 > 1 7 

ataacttcgt ataatgtacg ctatacgaag ttat 34 

< 2 1 0 > 1 8 
25 < 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 



WO 99/25851 



8 
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< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 8 

ataacttcgt ataatgtaag ctatacgaag ttat 34 

5 

< 2 1 0 > 1 9 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 9 

15 ataacttcgt ataatgtagg ctatacgaag ttat 34 

< 2 1 0> 2 0 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>20 

ataacttcgt ataatgtata ctatacgaag ttat 34 



< 2 1 0 > 2 1 

< 2 1 1 > 3 4 



WO 99/25851 



9 



PCT/JP98/05094 



< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

5 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 1 

ataacttcgt ataatgtatc ctatacgaag ttat 34 

10 < 2 1 0 > 2 2 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>2 2 

ataacttcgt ataatgtatt ctatacgaag ttat 34 

20 

< 2 1 0 > 2 3 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

25 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 2 3 



WO 99/25851 
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ataacttcgt ataatgtatg ttatacgaag ttat 34 

< 2 1 0 > 2 4 

< 2 1 1 > 3 4 
5<212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant ioxP 

10 

< 4 0 0 > 2 4 

ataacttcgt ataatgtatg gtatacgaag ttat 34 

< 2 1 0 > 2 5 
15 < 2 1 1 > 3 4 

< 2 1 2 > DN A 

<2 1 3> Artificial Sequence 

< 2 2 0> 

20 < 2 2 3 > Sequence of Mutant IoxP 
<4 0 0>2 5 

ataacttcgt ataatgtatg atatacgaag ttat 34 

25 < 2 1 0 > 2 6 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



WO 99/25851 PCT/JP98/05094 

1 1 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 2 6 

5 ataacttcgt ataacgtata ctatacgaag ttat 34 

< 2 1 0 > 2 7 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

10 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

15 <400>27 

ataacttcgt ataacgtatc ctatacgaag ttat 34 

< 2 1 0 > 2 8 

< 2 1 1 > 3 4 
20 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



25 



< 4 0 0 > 2 8 

ataacttcgt ataacgtatt ctatacgaag ttat 34 



< 2 1 0 > 2 9 



WO 99/25851 PCT/JF98/05094 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



5 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 2 9 

ataacttcgt ataaagtata ctatacgaag ttat 34 

< 2 1 0 > 3 0 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 3 0 

20 ataacttcgt ataaagtatc ctatacgaag ttat 34 

< 2 1 0 > 3 1 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

25 < 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 
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< 4 0 0 > 3 1 

ataacttcgt ataaagtatt ctatacgaag ttat 34 

< 2 1 0 > 3 2 
5<211>34 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

10 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 2 

ataacttcgt ataaggtata ctatacgaag ttat 



15 <210>33 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0 > 3 3 

ataacttcgt ataaggtatc ctatacgaag ttat 

25 

< 2 1 0 > 3 4 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



WO 99/25851 
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< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
5 <4 0 0>34 

ataacttcgt ataaggtatt ctatacgaag ttat 34 

< 2 1 0 > 3 5 

< 2 1 1 > 3 4 
10 <21 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

15 

< 4 0 0 > 3 5 

ataacttcgt ataatatata ctatacgaag ttat 34 

< 2 1 0 > 3 6 
20 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

25 < 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 3 6 

ataacttcgt ataatatatc ctatacgaag ttat 



34 



WO 99/25851 PCT/JP98/05094 

1 D 

< 2 1 0 > 3 7 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

5 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 7 

10 ataacttcgt ataatctata ctatacgaag ttat 34 

< 2 1 0> 3 8 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

15 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



20 <400>38 

ataacttcgt ataatctatc ctatacgaag ttat 

< 2 1 0 > 3 9 

< 2 1 1 > 3 4 
25 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



34 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 



16 
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< 4 0 0 > 3 9 

ataacttcgt ataatttata ctatacgaag ttat 34 

5 < 2 1 0 >4 0 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>4 0 

ataacttcgt ataatttatc ctatacgaag ttat 34 

15 

< 2 1 0>4 1 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

20 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 >4 1 

25 ataacttcgt ataatttatt ctatacgaag ttat 34 

<2 1 0>4 2 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 



WO 99/25851 PCT/JP98/05094 

17 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 

< 4 0 0 > 4 2 

ataacttcgt ataatgcata ctatacgaag ttat 34 

< 2 1 0 > 4 3 
10 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

15 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0 >4 3 

ataacttcgt ataatgcatc ctatacgaag ttat 34 

20<210>44 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 4 4 

ataacttcgt ataatgaata ctatacgaag ttat 



34 



WO 99/25851 
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< 2 1 0 > 4 5 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

5 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 <400>45 

ataacttcgt ataatgaatc ctatacgaag ttat 34 

< 2 1 0>4 6 

< 2 1 1 > 3 4 
15 < 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 

<4 0 0>4 6 

ataacttcgt ataatggata ctatacgaag ttat 

< 2 1 0 > 4 7 
25 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 



WO 99/25851 PCT/JP98/05094 

19 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 7 

ataacttcgt ataatggatc ctatacgaag ttat 34 

5 

< 2 1 0 > 4 8 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 8 

15 ataacttcgt ataatggatt ctatacgaag ttat 34 

< 2 1 0>4 9 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>49 

ataacttcgt ataatgtgta ctatacgaag ttat 34 



< 2 1 0 > 5 0 

< 2 1 1 >3 4 



WO 99/25851 PCT/JP9 8/05094 

20 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

5 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 0 

ataacttcgt ataatgtttc ctatacgaag ttat 34 

10 < 2 1 0 > 5 1 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 1 

ataacttcgt ataatgtctt ctatacgaag ttat 34 

20 

< 2 1 0 > 5 2 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

25 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 O > 5 2 



WO 99/25851 PCT/JP 98/05 094 

21 

ataacttcgt ataatgtaca ctatacgaag ttat 34 



< 2 1 0 > 5 3 

< 2 1 1 > 3 4 

5 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 

< 4 0 0 > 5 3 

ataacttcgt ataatgtaac ctatacgaag ttat 34 



< 2 1 0 > 5 4 
15 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

20 < 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 5 4 

ataacttcgt ataatgtagt ctatacgaag ttat 

25 <210>55 

< 2 1 1 > 5 2 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 



WO 99/25851 PCT/JP98/05094 

22 

< 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Wild-type IcotP and Restriction Enzyme Recognition Site 

5<400>55 

tcgaggtgca cataacttcg tataatgtat gctatacgaa gttatacgcg tt 52 

< 2 1 0> 5 6 

< 2 1 1 > 5 2 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
15 Wild-type loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 6 

ctagaacgcg tataacttcg tatagcatac attatacgaa gttatgtgca cc 52 

20<210>57 

< 2 1 1 > 6 0 
<2l 2>DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 



< 4 0 0 > 5 7 



WO 99/25851 PCT/JP98/05094 

23 

tcgagtccgg aataacttcg tataacgtat actatacgaa gttatgctag catttaaatg 60 

< 2 1 0> 5 8 

< 2 1 1 > 6 0 

5 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
10 Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 8 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 60 

15 <210>59 

< 2 1 1 > 6 0 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0> 5 9 

25 cgcgcattta aattccggaa taacttcgta taacgtatac tatacgaagt tatgctagca 60 



< 2 1 0 > 6 0 

< 2 1 1 > 6 0 

< 2 1 2 >DN A 



WO 99/25851 PCT/JP98/05094 

24 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
5 Mutant loxP and Restriction Enzyme Recognition Site 



< 4 0 0 > 6 0 

cgcgtgctag cataacttcg tatagtatac gttatacgaa gttattccgg aatttaaatg 60 



10 < 2 1 0 > 6 1 

< 2 1 1 > 1 0 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



15 < 2 2 0 > 

< 2 2 3 > Swal liner 



<4 0 0>6 1 
gatttaaatc 



10 
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